OBJECTIVE: Deep learning (DL) is the newest form of Artificial Intelligence (AI) and is suited for the analysis of big data. Coarctation of the Aorta (CoA) is a severe congenital heart defect (CHD) with low prenatal and newborn detection rates. We combined DL and epigenomics for the prediction CoA. STUDY DESIGN: Newborn leucocyte DNA was obtained from 24 cases of non-syndromic CoA and 18 controls. Illumina Infinium Methylation EPIC array was used to perform genome-wide cytosine ('CpG') methylation assay. DNA methylation levels were calculated for each CpG locus. Pyrosequencing (PyroMark Q24 system) was used to validate the methylation results. False Discovery Rate (FDR) p-value <0.05 and a stringent p-values (p<5x10 -8 ) thresholds were used to define significant methylation differences per CpG locus in cases versus controls. Area under the ROC curves (AUC) and 95% CI, sensitivity and specificity for CoA detection were calculated based on methylation levels. Gene ontology and functional enrichment analysis were performed to identify dysregulated genes/pathways using QIAGEN'S Ingenuity Pathway Analysis tool to elucidate the mechanisms of CoA. RESULTS: There was no difference in mean (SD): GA at birth (weeks), case vs controls 37.8 (3.1) vs 38.9 (1.1), p¼ 0.75 or newborn age (hours) at sample collection 29.8 (9.6) vs 27.3 (7.6), p¼0.61. Based on the methylation status of 5 CpG loci (Group A):(cg17259183, cg09428571, cg15578311, cg02484732, cg18017761), DL had high predictive accuracy (Table 1) for CoA. This was further improved with analysis restricted to high stringency CpG loci (Group B) (cg23490161, cg15578311, cg17259183, cg04043455, cg02484732) ( Table 1) . We identified epigenetic dysregulation of the following gene pathways: CHD development, postnatal cardiovascular disorders, abnormal morphology of cardiovascular system (PPP1R13L; SMAD1), left ventricular dysfunction (TNNI3; TNNI3K), coronary artery disease (TGFB1; THBS1) and heart conduction disorder (TNNI3; TNNI3K) known to be associated with CoA, Figure 1 . CONCLUSION: We report the first use of AI combined with epigenomics for prediction of CoA and achieved highly prediction rates. Further, fetal epigenomic dysregulation of genes involved in both heart development and post-natal cardiovascular diseases appear to be involved in the pathogenesis of CoA.
OBJECTIVE: Congenital diaphragmatic hernia (CDH) is associated with lung hypoplasia that impairs pulmonary vascular development, which predisposes these infants to pulmonary hypertension after birth. Antenatal sildenafil treatment attenuates abnormal pulmonary vascular and alveolar development in rabbit and rodent CDH models. We aimed to evaluate the effect of antenatal sildenafil on pulmonary hemodynamics during the neonatal transition at birth in lambs with a diaphragmatic hernia (DH). STUDY DESIGN: DH was surgically created at z80 days gestational age (GA; termz147d) in 13 ovine fetuses. From 105d GA, ewes received either sildenafil (5 mg/kg/day intravenously; n¼7) or saline infusion (n¼6). At z138d GA, all lambs were instrumented and then delivered via caesarean section, with physiological (pulmonary and carotid artery blood flows and pressures; cerebral oxygenation) and ventilatory parameters (tidal volume and airway pressure) recorded for 2 hours during the neonatal transition. RESULTS: Lung-to-body-weight ratio was greater in DH-sildenafil compared to DH-saline lambs (0.017AE0.001 vs. 0.013AE0.001; p¼0.04), however, there was no significant difference in dynamic lung compliance (0.5AE0.1 vs. 0.4AE0.1 mL/cmH 2 O). Pulmonary vascular resistance (PVR) dramatically decreased in both groups following lung aeration, however subsequently increased in DHOral Concurrent 5 FETAL THERAPY AND GENETICS ajog.org 
